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I. INTRODUCTION
The vertical variation of the horizontal wind has been extensively
studied in the boundary layer below 100m. Much less data are available con~
cerning windshear for altitudes above this height in the troposphere.
Studies such as Alfuth and Alsobrook [l] provided frequency distributions
of vector windshear in 1/2 km intervals from 3 km to as high as 27 km, and
Essenwanger [2], [3], derived vector windshears for layers from surface to 2
km and above 8 km for application to missile design. Grossman and Beran [4]
analyzed low~level windshear at selected U.S. airports in the layers surface
to 150m and 150m to 300m for a 9 year period with particular emphasis on the
occurrence of extreme windshears which may affect aircraft takeoff and
landing.

The purpose of this report is to provide information of vertical
windshear for selected atmospheric layers between surface and approximately
5.5 km for one location, Berlin, Germany. Tke data that are presented in
this report are unique for several reasons. The windshear analysis was per~
formed for specific altitudes that have not been included in other reports
(i.e., 2 to 5.5 km).

The windshear calculations presented here also take into account the
contribution of wind direction changes ("angular shear magnitude”) which
congstitutes a different approach than in other reports devoted to windshear.
Grossman and Beran [4] have calculated "total vector windshear” (length of
the horizontal difference vector). Alfuth and Alsobrook [1] calculated the
total vector windshear divided by the thickness of the layer and calied that
simply the "vector windshear.” This approach was criticized by Essenwanger
{5] who could show that the transformation of the vector windshear from one
shear interval to another interval is not a linear function or ratio.
Essenwanger [2], [3] utilized a functional relationship between total vector
windshear and thickness of the layer which had previously been derived.

It should be noted that Arritt and Frank [6] calculated windshear for
some of the. same atmospheric layers reported here (boundary layer- 700mb,
850-~700mb, 700-500mb). They do not outline their computational procedure,
but claim that both speed and direction are taken into account. However,
only the results of evaluating these parameters in a multiple regression
scheme to predict rainfall amount are discussed, and no windshear statistics
are reported.

Ohring et.al. [7] reported the results of deriving vertical windshears
from the gradients of satellite radiance observations. A number of limita~
tions with these methods still exist, e.g., trying to determine small hori-
zontal gradients over small distances, uncertainties in transmission
functions, and differences between the thermal windshear (as determined by
satellite) and actual windshear. Also, these methods were applied to the
lower stratosphere to eliminate the deleterious effects of cloud contam-
ination. Therefore, a climatology of windshear as derived by satellite
has not yet appeared in the literature.
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II. METHODS AND DATA

All observations were taken at the Berlin-Templehof airport at 1200
Greenwhich Mean Time (GMT), and the period of record is 1974-78, and 1981.

The following notations were used:

Vg = Vo-V) (scalar shear)
A8 = 65-04, IAG I < 180 degrees (angular difference)

¢ = 2 YV)Vy sin (46/2) (angular shear magnitude)

S = ’vsz + 9g2 (total vector shear)

where V), 0;, V2, and 07 are windspeed and direction at two different
pressure levels, respectively. See Essenwanger [8] for a derivation of the
equation for total vector shear. The frequency distributions of the scalar
shear, angular differences, and vector shear were tabulated for all but one
of the possible permutations of five pressure levels: Surface (10m), 1000mb
(near surface), 850mb (1.5 km), 700mb (3 km), and 500mb (5.5 km). The 50,
90, 95, 97.5 and 99 percent values of the scalar shear, angular differences,
and vector shear are also included. The permutation of surface and 1000mb
was omitted because discussion of the boundary layer is beyond the scope of
this report.

III. DATA DISCUSSION

Tables 1-9 display the percent occurrence of the differences in windspeed
for the following atmospheric layers (in order of presentation): Surface and
1.5 km, near surface and 1.5 km, surface and 3 km, near surface and 3 km,

1.5 km and 3 km, 3 km and 5.5 km, 1.5 km and 5.5 km, near surface and 5.5 km,
and surface and 5.5 km. For the layer between surface and 1.5 km (Table 1),
windspeed differences of greater than 5 knots occurred with a frequency of
85.3 percent, decreasing to 65.5 percent in summer. The percent occurrence
of windspeed differences greater than or equal to 15 knots occurred with a
frequency of 49.5 percent in winter, decreasing to 12 percent in summer. For
the layer between surface and 3 km (Table 3), windspeed differences of less
than or equal to 5 knots and greater than or equal to 15 knots occurred with
a frequency of 10.9 percent and 56.1 percent respectively in winter, compared
to 27.7 percent and 26.2 percent in summer. These statistics are reflective
of the anticipated increase of windspeed with height for the particular
layers of interest. The largest windspeed differences occurred when consid-
ering the thickest atmospheric layer of surface to 5.5 km (Table 9), e.g.,
windspeed differences of greater than 11 knots occurred with a frequency of
82.8 percent in winter and 58.5 percent in summer. The percent occurrence of
windspeeds greater than or equal to 15 knots for this layer was 77.5 percent
in summer, decreasing to 46.5 percent in summer.
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Variation of wind direction with height is another important factor in
the boundary-layer; the surface wind will tend to blow across the isobars
toward lower pressure. Warm advection tends to increase frictional wind
veering, while cold advection has the opposite effect. However, in the free
atmosphere (where surface friction no longer plays a role), the wind
approaches the gradient wind, if.e., it blows approximately parallel to the
isobars.

Tables 10 through 18 disclose the percent occurrence of the differences
in wind direction for the same sequence of atmospheric layers as indicated
above. Note that wind directions are reported to the nearest 5 degrees. For
the layer surface to 1.5 km, windspeed differences of less than 30 degrees
and 30 to 55 degrees occurred with a frequency of 36.1 percent and 38.3 per-
cent respectively in winter, compared to 55.7 percent and 27.7 percent in
summer (Table 10). Evaluating the layer from just above the surface (1000mb
pressure level) to 1.5 km, wind direction differences are somewhat smaller
due to the decreasing effect of friction. (Similar results are noted for
other layers when 1000mb is substituted for the surface). The highest per-~
centage of 60 to 85 degree wind direction differences were noted for the sur-
face to 3 km layer (Table 12) and surface to 5 km layer (Table 18), which is
approximately 20 percent for both of these layers. Wind direction differ~
ences of less than 30 degrees between 1.5 km and 3 km occurred with a fre~
quency of 77.2 percent in winter and 78.7 percent in summer, which is the
highest percentage for any of the layers that were considered here (Table
15).

We learn from Tables 19 through 27 the percent occurrence of windshear
for each of the atmospheric layers. A windshear of less than 5 knots
occurred with a frequency of 7 percent in winter and 21.6 percent in summer
for the layer surface to 1.5 km. Considering all observations, the percent
occurrence of windshear greater than or equal to 30 knots (not shown in
Table 19) between surface and 1.5 km at Berlin is 5 percent. A windshear of
24 knots between surface and 1.5 km is exceeded in 4 percent of the cases in
summer and 30 percent in winter. For the layer between surface and 3 km, a
windshear of less than 30 knots occurs 96.5 percent of the time in summer in
contrast to 75.5 percent during winter, which is a reflection of the increase
in differences in windspeed and direction during fall and winter. It should
be noted that a windshear of less than 15 knots for this layer occurs with a
frequency of 28.4 percent in winter and 58.5 percent in summer, in contrast
to 42.1 percent and 80.5 percent respectively for the layer surface to 1.5
km. The layer that exhibited the smallest windshear magnitude is 1.5 km to 3
km, with a windshear of less than 15 knots occurring with a frequency of 85.3
percent in winter and 93.3 percent in summer. Only 11.4 percent of all
observations of windshear between 1.5 km and 3 km were greater than or equal
to 15 knots. The seasonal differences in windshear for this layer are quite
evident when considering shears of smaller magnitude, e.g., 28 percent
occurrence of windshear less than or equal to 5 knots during winter as com-
pared with 44 percent occurrence during summer. Approximately 17 knots is
the 95th percentile of the windshear between 3 km and 5.5 km during summer,
but corresponds to the 74th percentile for winter.
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Tables 28 through 54 list the vertical differences in windspeed, wind
direction, and shear for the various atmospheric layers for the selected
thresholds 50, 90, 95, 97.5, and 99%. The windspeed differences between sur-
face and 1.5 km for these thresholds at Berlin are 20.8, 31.4, 38.2, 44.2,
and 46.1 knots for January decreasing to 9.5, 18.7, 22.5, 24,0, and 24.2
knots for July (Table 28). The windspeed differences from surface to 3 km
for the selected thresholds are 19.0, 35.5, 39.0, 45.5, and 46.0 knots for
January, decreasing to 10.0, 21.1, 23.5, 29.3, and 30.0 knots for July
(Table 30). The annual average windspeed differences from 1.5 to 3 km are
4.0, 11.0, 13.0, 15.0, and 18.0 knots (Table 32), increasing to 7.0, 20.0,
25.0, 29.0, end 36.0 knots respectively from 3 to 5.5 km for the selected
percentile values (Table 33). The 90th percentile of the windspeed dif~
ference from 3 to 5.5 km range from 10.0 knots to 26.0 knots (annual average
of 20.0 knots). For the layer 1.5 to 3 km, the 90th percentile of windspeed
differences range from 17.4 to 31.5 knots (annual average 28.0 knots), as
compared with a range of 27.0 to 50.5 knots (annual average 45.0 knots) for
the 99th percentile. For the layer surface to 5.5 km, the 90th percentile of
windspeed differences range from 27.4 to 55.0 knots (annual average 43.0
knots), with the 99th percentile ranging from 41.0 knots to 70.2 knots
(annual average 63.1 knots). Some of the monthly fluctuations in percentile
values, particulary the wind direction differences, may be attributed to an
increase in wind variability during stable atmospheric conditions when the
winds are weak (i.e., during summer, when boundary~layer winds may become
uncoupled with winds above). The seasonal variations appear to be realistic,
congidering the limited period of record, observational errors, etc.

Considering all observations, the wind direction difference percentile
values for surface to 1.5 km layer are (in sequence) 30.0, 80.0, 110,0,
135.0, and 160.0 degrees (Table 37). The wind direction difference percen-
tile values are 35.0, 120.0, 145.0, 160.0, and 170.0 degrees from surface to
3 km (Table 39), 15.0, 60.0, 80.0, 105.0, and 145.0 degrees from 1.5 to 3 knm,
(Table 41) and 10.0, 50.0, 70.0, 96.0, and 130.0 degrees from 3.0 to 5.5 km
(Table 42). For the layer 1.5 to 5.5 km (Table 43), the 90th percentile
ranges from 67.5 to 121.0 degrees (100 degrees annual average), and the 95th
percentile ranges from 87.3 to 150.0 degrees (130 degrees annual average).
The wind direction difference percentile values are 45.0, 140.0 160.0, 170.0,
and 175.0 degrees (annual averages) for the layer surface to 5.5 km
(Table 45). The range of percentile values for the individual months for
this layer is fairly small.

The magnitude of the windshear at Berlin in the layer from surface to 1.5
km for the selected thresholds are 20.8, 31.4, 38,2, 44.2, and 46.1 knots for
January, decreasing to 9.5, 18.7, 22.5, 24.0, and 24.2 knots for July
(Table 46). These shear magnitudes are only slightly higher than the ver-
tical differences in windspeed, but the difference between increase of
windspeed in the vertical and vertical windshear 1s apparently larger for
stronger winds (January). The magnitudes of the windshear in the layer from
surface to 3 km (Table 48) are 24.1, 41.2, 44.7, 56.4, and 59.9 knots in
January, and are 13.1, 24.4, 29,4, 31.8, and 34.4 knots in July for the
selected thresholds. The windshears in the layer from 1.5 to 3 km (Table 50)
are 7.5, 15.7, 18.5, 21.6, and 24.9 knots, and for the layer from 3 to 5.5 ka
(Table 51) are 10.5, 22.5, 28.4, 33.7, and 40,0 knots. It is no surprise
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that the largest windshear magnitudes sare sssociated with the surface to 5.5
km layer. Por this layer, the magnitude of the windshear for the selected
thresholds are 31.9, 57.0, 59.6, 76.8, and 77.7 knots in January decreasing
to l708| 3206’ 330‘, “.8, and 49.2 knots in J\lly-

IV. SUMMARY

The vertical variation of the horisontal wind (vector windshesr) in the
troposphere has been studied for one location, Berlin-Templehof airport in
Cermany. Although studies of this nature are most often made in the boundary
layer, datas from tropospheric measurements are relatively scant. In this
study, the vector windshear represents the deviation of the wind (taking into
account both windspeed and direction changes) from one altitude point to
snother.

Frequency distribution and selected percentile values of the scalar
shear, sngular differences, and total vector shear for sll possidle permu-
tations (except surface to 1000mb) for the S pressure levels are preseanted
in detail (monthly, seasonal, snnual averages): Surface, 1000mdb (nesr
surface), 850mdb (1.5 km), 700mdb (3 km), and 500mb, (5.5 km). Monthly and
seasonal variation of these parsmeters are clearly evident from these datas.
The 95 percent values of the scalar shear, angular differences, and total
vector shear for each of the stmospheric layers are listed below in a summary
table.

Summary Table: 95 percent values of the windspeed differences (WSD), wind
direction differences (WDD), and windshear (WSH) for the specified
atmospheric layers at Berlin, 1200 Hours GMT (1974-78, 1981).

Atwmospheric Layer W8D (Kn) WDD (Deg) WSH (Kn)
Surflc. = 1.5 km 27.0 110.0 29.6
Near surface - 1.5 km 25.0 95.0 28.0
Surface - ) km 33.0 145.0 21.8
Near surface - 3 km 32.0 140.0 36.3
los - 3 km 1300 3000 18.5

3 -5.5m 25.0 70.0 28.4
l.S - 5-5 km 34.0 13000 40.9
Near surface - 5.5 km 49.0 155.0 53.9
Surface - 5.5 Km 51.0 160.0 55.2

Although surface to 1.5 km and 1.5 to 3 lm are both 1.5 km thick layers,
the frequency distribution of angular differences, scalar shear, and there-
fore the vector shear are quite different for these 2 layers. The frequency
of occurrence of angular differences of greater than or equal to 30 degrees
for the surface to 1.5 km layer in winter is 63.9 percent compared to 22.8
percent for the layer 1.5 to ) km. The magnitude of the vector windshear is
roughly twice as large in the layer surface to 1.5 km compared with the layer
1.5 to 3 km. Therefore, to assume the same change of windspeed and direction
(and consequently the <ame vector shear) for every atmospheric layer of
equivalent thickness is not appropriate in many instances when considering
the deviation of the wind from one altitude level to another.

The data for this single station in Central Europe may serve as a guide.
It {s Intended to expand this study to other locations.
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TABLE 1. Percent Occurrence of the Differences in Windspeed .
(knots) Between Surface and 850mb (1500M) at Berlin,
1200 Hours GMT (1974-78, 1981).

¢ 70 2 y 109 o In 8 977 11 L2 T0 16 GR 1L

JANUVARY 9,47 .16 .47 8,02 %47 o0.J0
FESRVARY T.92 13.86 . 16.83 11.88 32.462
, NARCH 10.19 1%.7¢ 10.1" Lloeh? 1l.11 Je.ld
' APRIL t10.20 18.79 k.22 t2.17 17.3¢ 12.17
nay 16,07 19,64 2.7 17.9% 0.0 9.02
June 23.26 1%.17 18.00 13.99% 19.12 9.0
Ay 13.19 26.37 2%.27 12.09 %0 13.19
AUGUST Teb2 13.26 21.99 e. 76 17.10 13.3)
SEPTENBEN 13.33 14,07 12.99 19.2¢ 13.3 27,41
aCcTOsER 8.19% 1t.83% 17.78 14,07 12.5¢ 3%.%6
NOVERGER $.99 10.2¢ ., 27 11.98 6.%9 5.7
DECENQER 4.49 449 .74 L3e4Y 1).40 €71.%0
Fall 9.30 12.1% 11.87 1%.7¢ 11.118 ). 79
UINTER T.37 1.37 11.2Y 12.94 11.3% LA PX R
SPRING 14.93 t6.72 29.90 1%9.%2 12,84 18,49
SUARER 14,18 20.21 2" 17.38 14,10 12.06
AnNuaL 11.40 14,04 16,29 14 &8 12.34 30.+9
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TABLE 2. Percent Occurrence of the Differences in Windspeed
. (knots) Between 1000mb (Near Surface) and 850mb
(1500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

¢ 02 11 s 6 nae 9 T) L1 12 10 t& GU LS

Januvanry 10.93 7.37 11.99 1,37 10,33 $2.43
FEBRUVARY %% 19,80 17.82 16.3) 13.860 21,78
nancH 12.04 20,37 12,06 13.89 16067 2%.00
arRIL 2.7 18.20 20.9¢ 9% 15009 10,43
nay 16.% 20,97 .0 16.7 .29 0.04
Jung 23.20 %97 13.93 16.20 030 s.14
MLy 16.40 .77 1.9 14,29 5.49 10,99
WGUsST 13.13 22.00 20.93 23.31 13.33 s.71
SEPTENRER 15.9% 14,01 22.22 16.30 10,37 20.7¢
OC TOBER 13.33 17.04 17.79 11.11 16,07 26,67
NQVERSES 11.11 10,26 s.98 .11 10.20 51,28
0ECEAREN 3.37 19.11 12.38 13,48 Tea7 s2.61
FaLL 13,46 14,21 1%5.76 12.%2 1.6 32,04
* WINTER s.c7 12.03 14,04 12,04 10.38 a1.73
sPaING 17.01 22.39 20.30 13.1) 12.84 14,9
SUARNER 17.30 27,30 19.19 1e. 40 9.52 8.1¢

ANNU AL 14,04 14,09 17.30 1e.12 1.3 24,30




TABLE 3. Percent Occurrence of the Differences in Windspeed
(knots) Between Surface and 700mb (3000M) at Berlin,
1200 Hours GMT (1974-78, 1981) . |

070 2 Jvs ¢T00 970 11127014 6B 19

JANVARY 2.11 2.11 032 10.33  13.68  63.26
FEorUARY 7492 10,89 19.06¢ 12,87  10.89  al.58

naccH T.41 3.56  12.9%¢  12.04  10.1%  91.09%

arriL 1070 16032 .97  16.92 s.70 3.0

Y 1929 13439 13,39 16.9%  15.18 26.79

June 16.28 L7.464 10.60  13.9 9% 20,76

LY 1099 13,38  10.68 .89  17.58  27.47

ACUST 1333 10.60 11,43 11,43 20.37  2e.78

SEPTENRER .63 12.59  10.37 1103 111l ee.es

ecToRER LY 9.6) 000 8.8Y  11.9%  si.1l

nOVENRER .13 %40 7.6%  11.97 7.69  se.12

secensEn 3.37 $.82 3.7 1.87  18.85 02.92

saLL 0,27 10.39 .00 10,89 10.3¢  30.90

wINTER 4.5 032 077 10433 13.08  34.1é .
sPaive 1226 L1364 11.9¢  15.22 L1367

sunngn 13,48 14,10 15,96  11.79  10.84  26.26 .
AmuaL 962 10,78 1029 12.10 13.11 433}




TABLE 4. Percent Occurrence of the Differences in Windspeed
(knots) Between 1000mb (Near Surface) and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981),

Qv 2 3109 6 10 9 9 13 1L 12 70 14 CB 1S

| Januany a2l $.26 n.e2  1l.58  11.58 58,78
- FEQRUARY 0.90  10.99  10.81  1..87 10,39  36.83
‘ narcwH 9 926  13.80  12.% Toal 49,07
aralL 18.20  16.32 0,76  15.43  10.43  120.42
’ nay 10,29 16.96 17.86 12,30  12.50  2%5.39
| sune 10,60  L7.46 1877 11.nd 15,12 LT.es
i Ly 1029 15,38 18.68 12,09 12,09  2T.e7
) Weust 16,20 12,38 17.14  18.10  19.0%  19.03
SEPTEneEe 11.09 14,07 Toal  17.36  19.56  34.07
‘ acIaner 11.85 3.2 €t 1790 Auls  45.19
| HavEveER 7.69  10.26 0.9%  11.97 9.40  S2.16
| DECTIRER coae $.82  10.11 0,90 19.75 3.2
FaLL 10.3¢ 12.066 672 15.33 1l.il alesl
wITEs .32 To3T  12.63  11.2)  12.e3  ee.82
SPRI4G 13063 18433 £13.60 18,73 10.15  36.9)
SunwER 15,60 160,99 18,48 1s.18 15,60 21.20
avuaL 1o 12001 12436 14e31  12.10 37,78
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TABLE 5.

LA

Percent Occurrence of the Differences in Windspeed

(knots) Between 850mb (1500M) and 700mb (3000M)

at Berlin, 1200 Hours GMT (1974-78, 1981),

9 102 yr108 6 Tns
JANUARY 33.60 29.00 2%.206
FEGRUARY 28.71 /.73 20.79
RARCH 26.89% .00 17.99
APRIL 24.3% 317.)39 17.39
Ray 33.9) 10. 30 14,29
JUNE 49.04 22.00 19.12
Y 3%.16 10.77 39.78
AUGUST 2.3 .10 16.19
SEPTE4OER 24,40 .09 20.74
0CTORER 37.0¢ 27.41 17.78
NOVENSER 18,00 .79 1v.66
OECENAER 30.3¢ 34.0) 135.7%
FALL 27.1) .78 19,30
WINTER 3Jo.0 27.02 20.70
P NG 28,0 di. 1) 16.42
SUNAFR 38.30 30.8% 17.02
ANNUAL Jo.n2 0.3 18.7®

10

¥ L!. DAV AR 'y Lo o n

S TO L1 12 TU )4 GB 1S

10,93 %.20
13.%6 8.9
tl.11 TeAL
13.04 $.22
16.07 L)
11.03 2.3)
10,99 220
.62 4. 76
il.tl 5,39
0.1 $.19
11,97 T.L8
12.36 2e2%
10034 Te24
12.28 LYY
13.4) s.67
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TABLE 6. Percent Occurrence of the Differences in Windspeed
(knots) Between 700mb (3000M) and 500mb (5500M)
at Berlin, 1200 Hours GMT (1974-78, 1981) .

07102 31093 6T0%8 9 70 11 L2 7O 14 GB 15

JANUARY 14,74 17,89 16,84 9529 lhede 78. 02
FEBRUARY 12,87 14,99 15.8¢ 24,75 10.89 20.79
RARCH 12,04 20637 17.99 12.04 12.90 2%.00
APRIL 18.6% 17.39 17,39 14,78 7.33 26496
NAY 21.8) 24011 13.39 1696 3.57 20,54
SN 30.2) 31.40 19.77 11.63 233 LYY} ]
LY 2¢.18 29,57 15.38 L16. 40 9.39 Seqy
AUGUST 28.57 21.70 14,29 15,24 12,38 762
SEPTENIER 12.99 24,404 16.30 2290 8.1% 15.56
OCTO8ER 17.04 21.49 17,04 17.04 7.41 20.92
NOYEASF R 17.09 12.82 16,24 14.%) 14,.95) 6,19
DECENAER 11.24 21.3% 19.10 13,44 13,49 21.3%
FaLL 15450 19.79 16,94 16,35 2.82 174540
MINTER 1.93 17.%9 17.19 1e. 70 13,08 23,81
SpPRING 16,42 20,460 16,12 14.6) 8.0¢ 24418
SUHMER 2700 26499 16.31 14454 2.51 6.3
ANNUAL 17.8 21.1% 1652 1%5.75 7.93 18.47

I




TABLE 7. Percent Occurrence of the Differences in Windspeed ’
(knots) Between 850mb (1500M) and 500mb (5500M)
at Berlin, 1200 Hours GMT (1974-78, 1981).

0 T0 2 375 6ro8 970111270 14 GB 1S

JanUARY 8.42 15,79 11,98 S.26  13.68  45.26
FEBRUARY 10489  11.88  11.88  10.89 10,89  43.56
NARCH 9.26 1111  1lell  13.89 7001 67,232
arnit 14.78  10.43 9.57 1391 7.83 4348
nAY 9.82  11.61 22432 12.50  1l.6l 32,14
JUNE 22.09  2%.58  13.95  11.63 12,79  13.95
JuLy 19.78  21.98 15,38 7.69 12,09  23.08
AUGUST 23,31 16619 14,29 9.52 11.43 2415
SEPTEMBER 1007 1l.11 12,57 12,59 .15 4149
0CTOBER 15.56  17.04 18,32 8.15 8.15 32,99
NOVENBER 12,82 13.59 6.88 12092 7.69  45.1%
OECENDZR 11,26 15.73 7.87 14,61 15.73 34,83
FaLL 14,21 13,95 12,92 1L.11 €01 29.79
MInTER 1018 16439  10.53 1013 13.33  41.40
SPRING 11.38 11,06 14,33 13,43 8.96 40,90 ’
SUANER 21,99 20,92 14.54 9.57  12.06 20492
ANNUAL 14,27 14,82 13.11 1117 10,32 36.31




TABLE 8. Percent Occurrence of the Differences in Windspeed
] (knots) Between 1000mb (Near Surface) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981) .

01y 2 3705 6 1IN 8 9 10 11 12 70 14 GE 15

JANUARY 0.00 5.26 2.11 6432 5432 #O. VU
FEBRUARY T.92 13.86 3.94 3490 7.92 60.40
MARCH 2.78 536 6.48 7441 8.3) h9.44
APRIL 7.83 9.57 0,70 de70 8.70 56452
NAY 9.82 11,61 4,46 14429 10.71 49.11
JUNE £3.95 1%5.12 12.79 13.95 8.14 36.09%
JuLy 10.99 1.69 10.99 879 15.34 46415
AUGUST 9.52 12,38 10.48 12.38 9.52 45.71
SEPTENBER 3,70 4.44 14,07 9.63 8615 £0.00
OCTO3ER 5.19 S¢93 1l.1t 8.89 $.15 6076
NOVEMSER 5.98 3.99 9.49 4,27 5494 68,38
| DECENSER 3,37 3.37 3,37 3.3 5e62 80.%0
FALL .9 Se4} 1163 7.78 T.49 62.79
- WINTER 3.86 7.12 3.86 4.50 6e617 73.3)
SPRING 6.87 8.96 6e37 10415 9.25 5.1
SUMMED 11.35 11.20 11.35 1179 10.%9 42.91
ANNUAL 6,99 8.22 8.%) 3.33 B.5) 59.54
13

DOLAGANAC '
LRI

o,y

4,508 '
Ca NN | Tt ey




TABLE 9. Percent Occurrence of the Differences in Windspeed

(knots) Between Surface and 500mb (5500M) at Berlin
1200 Hours GMT (1974-78, 1981). ) ’

07 2 3Mws e T0 8 9 710 11 L2 1O L4 GE 15

JANUARY 0.00 4,21 1.0 $.24 6.32 83.1b
FEBRUARY 9.90 4.9% 5.93 5.9¢ 7.92 64436
PARCH 9 6.4 4.4) 10.19 5.56 72.22
APRIL 9.57 7.93 $.22 10.43 4.3% 62.61
nay 12.5v 8,93 3.30 8.0 15.18 £0.00
JUNE 12.79 1%5.12 10,47 1%.12 s.14 38,97
Sy 6.59 8.79 14,29 $.49 14,27 SU.9%
AUGUST T.02 19,42 6457 12.33 13.33 45.52
SEPTENBER 3.70 8,19 8.1% 10,37 8.4 63.70
: OCTO3ER 3.70 6,67 7.41 beb? 10,37 ©5.19
NOVENSER 4,27 627 6.84 6.04 7.69 70.09
DECEMIER 1.12 Y 2.2% 4.49 .12 86.52
FALL 3.38 5.4 7.49 8.01 9.04 66415 ’
WINTER 34806 “. %6 3.%51 5.2 $.26 T7.54
SPRING 7.70 7.7% 5.07 .93 3.3 61449 )
SUMNER 8.67 11.3% 10,29 10.99 12,06 IYYRY |
ANNUAL s.97 T.10 6439 Be48 8,09 63.15




Percent Occurrence of the Differences in Wind Direction
(Degrees) Between Surface and 850mb (1500M) at Berlin,
- 1200 Hours GMT (1974-78, 1981),

TABLE 10.

0-29 30-59 60-89 90-119 120-149 150-180

JANUARY 38,95 40,00 13,68 3.1% 4,21 0.00
FE3RUARY 37.62 28,71 18.81 594 1.98 6+93
MARCH 47,22 35.19 13.89 1.8% -93 «93
APRIL 60.00 28,70 2.61 3.48 2.61 2.61
MAY 52.68 28.57 8.93 .46 4.46 .29
JUNE 53,49 27.91 814 5.51 1.18 3.49
JuLy 56,04 25.37 15.38 1.19 1.10 0.00
AUGUST 57414 28,57 Te62 4.76 1.90 0.00
SEPTEMBER 37.04 20,74 11.85 519 3.70 le48
OCTOBER 45.93 32.59 14.07 1,48 5.19 o 74
NOVEMBER 46.13% 35,73 11.11 3.42 o85 1.71
OECEMBER 31.46 47.19 14.61 4,43 1.12 1.12
FALL 49.87 29.72 12.40 3. 16 I I 1.29
. WINTER 36,14 38.25 15479 4.56 2.4 2.81
SPRING $3.43 30,75 8.36 3.28 2469 1043
SUMMER 55467 27466 10.28 3490 1.42 1.06

ANNUAL 49.03 31.42 11.64 3.2 2.56 1.63




TABLE 11. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between 1000mb (Near Surface) and 850mb
(1500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-89 90-117 120-149 150-180

JANUARY 44,21 36.084 13.68 4.21 1.05 0.00
FESRUARY 44.55 27.72 14.85 6093 3.9 1.948
MARCH 52.78 30.56 12.96 2.78 «93 0.u0
APRIL 60.87 27,83 4.33 174 .48 1.74
RAY 56.25 28457 Te1l4 4046 3.57 0.00
JUNE 55.81 2%.58 9.30 S.81 2.33 lelb
JULY 62.64 25.27 8.79 3.30 0,00 0.00
AUGUST 66,67 - 22.%6 9.7 2.80 «95 «95
SEPTEMBER 59.26 22.96 8.15% 6467 1.408 1.48
GCTOBER $2.59 26,15 13.33 2496 222 o764
NOVEHIER 47.86 41.01 6,84 1.71 256 0.3¢C
DECEMHER 37.08 41,57 15.73 3.37 1.12 lel2 ‘
FALL 53.49 30.23 9.56 3.88 2.07 18
WINTER 42.11 3%.09 14.74 4.91 2.11 1.05
SPRING 56.72 28.96 8.06 279 2469 «50
SUMMER 62.06 24447 7.80 3.90 1.06 o1l
ANNUAL 53.69 29,171 9.93 3.86 2.02 78
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TABLE 12. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between Surface and 700mb
i (3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-~89 90-119 120-149 150-1480

JANUARY 27.37 36.084 22.11 421 3.106 6432
FEBRUARY 26.73 28.71 21.78 Il.88 5.94 4.95

MARCH 38,89 25.93 13.09 9.26 8.33 3.70

APRIL 36.52 32,17 12.17 5422 6.96 6.96

nay 43.75 18.75 16.07 8.93 T.14 5036

JUNE 37.21 30,23 16428 2.33 8.14 S.81

JuLy 45,05 29.67 12.09 7.59 5.49 0.00

AUGUST 39.05 33,33 11.43 9.52 3.81 2.86

SEPTEMBER 45.19 20,44 6467 8.15 8.89 6eb?

OCTOBER 45.19 27.41 10437 8.99 4.44 3.70

NOVENBER 41.03 34.19 15.38 5.13 +85 3.42

DECEMBER 25.84 43,82 16405 3.37 8.99 1.12

FaLL 43,93 28.42 10,59 7449 4,91 4465

WINTER 26,67 36414 20,35 6.67 5.96 4,21

SPRING 39,70 25,67 14,01 7.76 T.46 5.37

) SUNMER 40.43  31.21 13,12 6.74 5.67 2.84
ANNUAL 38425 39,02 14,20 1.21 5.97 4,34
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TABLE 13. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 1000mb (Near
Surface) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).

0-29 3o-3%9 40-89 90-119 120-149 1%0-160

JANUAARY 29.47 40.00 16.84 3.26 6.32 2011
FEBRUARY 24.75 33.66 23.76 9.90 3.96 Jevin
MARCH 37.9 29.63 12,04 10.19 6.48 3.70
APRIL 40.00 30.4) 11.30 .22 .22 T.32
RAY 44,64 20,54 16.96 625 6.23 536
JUNE 3837 32.%6 10.47 8.14 6.98 3.49
JuLY 45,05 32,97 12,09 4.4 4.40 1.10
AUGUST 42.80 30,48 14.29 6eb7 1.90 3.0l
SEPTEMIER 43.70 2%.9) 8.19% 6.67 8.89 607
OCTOBER 4l.44 31.03 11.11 8.0? 3.70 2.90
NOVEMBER 45%.30 3%5.90 10.26 4. 27 «05 3.42
DECEMBER 32.9%8 41.57 14.61 3.37 .62 2.25
FALL 43,41 31.01 9.82 .72 4.65 4,59
WINTER 28,77 38.29% 18.60 6432 S.20 .81
SPRING 40.90 26.07 13.4) T.16 St Senl
SUMNNER 42.20 3t.91 12.41 6.38 4,26 2e34
ANNUAL 39.26 31.73 13.27 6.67 5.04 4.0
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TABLE 14.

JANVARY
FEBRVARY
RARCH
APRIL
RAY

JUNE
JULY
AUGUST
SEPTENBER
OCTOBER
NOVEMBER
OECEMRER
FALL
RINTER
SPRING

ANNUAL

Percent Occurrence of the Differences in Wind Direction
(Degrees) Between 850mb (1500M) and 700mb (3000M) at

Berlin, 1200 Hours GMT (1974-78, 1981).

0-29

71.58
09,31
68.52
72.17
70.34
69,77
73.03
T7.14
Tl.11
17.04
87.18
80,90
78.04
73.68
70.4%
73.70
74017

30-3%9

21.0%
15.84
17.39
13.7
14,29
18.40
1970
19.24
17.04
16.30

6.84
13.48
13.79
16.04
15,22
17.73

13.67

60-09

%.24
10,089
9,24
7.0)
10.71
4069
3.49
J.on
.19
2.9
S.13
3.7
4.39
6.67
9.2%
4.61

6.21

0-11%

1.09%
L.90
2.78
2.61
2e68
4.0
0.00
1.90
2.7
3. 70
0.0V
2.25
2433
Le75
2.69
2.1)

2029%

120-19

1.05
9y
«¥3

2401
«89

0.00

0.00

1.9

1.48

0.00

1.09
21
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TABLE 15. Percent Occurrence of the Differences 1n Wind Direction
(Degrees) Between 700mb (3000M) and 500mb (5500M) at
Berlin, 1200 Hours GMT (1974-78. 1981).

0=-29 30-5¢ 60-89 90-119 120-149 133-180

JanuaRry €2.11 14,74 1.16 0.02 0.00 . 0u
1 FESRUARY 67.33 16.8) 10,87 3.7% 99 .39
NARCH 80.5%¢ 13.8¢ 3J.70 0.00 1.8 0.”7
APRIL 70,43 19.13 6.9 2401 «87 0.0)
NAY 12,32 19.04 4,46 e8Y 1.79 89
JUNE 6%.77 18.02 3.49 3o 49 233 2,%)
JuLy 83,52 12,00 1.1 1.10 l.t0 1.10
AUGUST 81.90 12.38 2.86 1.90 0.00 1)
SEPTERGER 80,74 14,37 2.22 2622 o 74 0.00
OCTORER 77.7¢ 111! Tetl} o T4 74 .22
NQVERBER 84,62 9.49 3.42 L 1.7 6.0o0
DECEMSER 95,19 11.24 Ga4? 1.12 0e0u .80
FALL 80,43 1l.53 4,19 1.2¢ 1.03 <78

widlERa 77.19 14.3) 632 1.75 %1 | VD) ;

SPRING 74,32 17.61 $.07 1.19 .49 .30 i

SUNNFR 10,72 le.18 2.48 2413 1.0¢ l.42 - ﬂ
ARNUAL 17.89 14,39 “.58 1.59% 1.01 62

i

4

!

20 i

{

)
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TABLE 16. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 850mb (1500M)
and 500mb (5500M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

0~29 Jo-5¢ 60-89 90-11v 120-149 150-1%0

JANUVARY 3%.79 27.37 10.93 J.16 2.11 1.0%
FEORUARY 47.92 21.78 10.89 9.90 4. 95 4.9%
RARCH $0.00 23.19 12.96 6,48 .79 4,063
APRIL 40.70 2).4A 13.04 4.)% 6,09 4,135
RAY 30.00 21.4) 10.71 .23 5¢36 6.29%
JUNE 47.67 23.3%8 10.47 3.81 S5.01 4.69
JULY 02.64 20.08 8.79 3J.30 le10 3. 50
AUGUST 32.30 31.4)3 4.76 4.76 jJ.0 2.86
SEPTENRER 3%.3%6 2.9 11.11 %93 2.9 len)d
OCTO%ER 54,07 22,22 12.99 0.67 2.9 lets
MNOVENRSER 10.09 19.66 J.02 $ PX T4 171 1.71
DECENSBER 65.17 16.8% 13.40 1el2 229 1.12
FaLL 99.43 21.71 9.30 S.43 2.58 1.9%
A MINTER 95.79 22.41 11.58 4.91 3. 10 245
SPRING 49,53 22.69 12.24 S.07 4.79 5.07
SURMER 54,20 26.24 7.80 “.bl 3.5 3.55%
ANNUAL %4.9) 2).04 10.24 5.20 You? 3.10
21
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TABLE 17.

JANUARY
FEBRUARY
MARCH
APRIL
nay

JUNE
JuLy
AUGUST
SEPTENJER
ACTARER
NUVEMAER
DECEM3ER
FALL
WINTER
SPRING

r SUANER

ANNUAL

Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 1000mb (Near Surface)

:;ggoom (5500M) at Berlin, 1200 Hours GMT (1974-78,

-29 30-%9 40-~89 0-117 120-149 150-140

29.47 3L.58 te.99 7.37 bede 6.32
24.75 22,77 1%5.84 17.92 12.87 5.94
30.56 24.07 12.06¢ 14,80 1l.11 Tend
30.43 28.70 8.70 11.33 12.17 .70
29.46 29,46 8.7 9.82 1l.061 10.71
32.% 25.50 15.12 3.1 8.14 12.79
41.76 20.57 10.79 T.069 5.49 Se4v
3%5.24 29.52 17.14 T.62 4,70 S.71
36430 28,45 14,81 4,89 6,67 2.29
35.56 23.70 14,01 14,07 5.19 6.7
16.75 3t.02 15.38 T.69 %5.13 3.42
1l.40 30.34 17.79 10.11L .02 hen9
36.18 25436 14.79 10.34 S.08 bedth
28,42 28.07 17.3%4 11.9) B8.42 S0l
30.1% 27.4% 9.8% 11,74 Ll.64 8,90 ’
3he52 24.01 14,54 7699 ho03 T.80
32.97 27.39 14.12 10,80 7.91 T.21
22
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TABLE 18. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between Surface and 500mb (5500M) at Berlin, ;
1200 Hours GMT (1974-78, 1981). j

0-29 39-%59 60-89 90~119 120~149 150-1%9

e - - -

JANUARY 26.32 31.568 22.11 be32 6432 7.37
FENRVARY 295.74  195.81  14.3%  17.82 19.81 3.96 3
RARCH 30.%  23.1% 12.04 12.% 12.04 9.20 N
APRIL 30,43 2%.22 12,17 12.17 11,30 .70 E
naY 30.36 2%.21 11.61 10.71 8.93 15.13
JUNE 31.40  17.44 22,09 9.30 5.81 13,95 Y
JuLy 39.56  29.67  12.09 T.69 8.59 440 s
AUGUST 35.24  27.62  13.24 10,48 S.71 5.71 ¢
SEPTENBER 33,33 28.15 12.3) Teal .11 6.67 ]
OCTOBER 33433 26.67 14,91 11.8% 8.1 $.19 '
NOVENBER 38,75 29,06  13.69  10.26 s.98 4,27 g
DECENBER 26.09 26497 22,47  1l.2% 4,49 6ot ?
) FALL 34,37 27.91 13,95 9.8¢ 8.5) 5.43
WINTER 26467 25,61 19.65 11.93 10.18 5¢90 ::
SPRING 30445 23.88 11.94 11,94 10.75 11.0¢ ﬁ
SUNNER 35.46 25419 16.31 9.22 6,03 1.£0 2
ANNUAL 31.89  25.76 15.21  10.71 8.92 7.93
]
X
)
;
.\
23 |
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TABLE 19.

JANUARY
FEBRUARY
MARCH
APRIL
HAY

JUNE
JULY
AUGUST
SEPTENBER
OCTOBER
NOVENSER
DECEMBER
FALL
WINTER
SPRING
SUNMER

ANNUAL

Percent Occurrence of the Windshear (knots)
Between Surface and 850mb (1500M) at Berlin,
1200 Hours GMT (1974-78, 1981) .

07 2

4.2}
2.97
485
T.0)
Teléd
9.30
549
4.76
3.70
3.70

85
0.00
2.84
2.40
5.67
6.38

4,27

3109 106 970111270 18 GE 13

4.21 Te37 10.%) 3.10 70.53
693 13.86 16.8) 18.81 40.59
9.26 12,96 1944 14.61 41,07
14.78 20.87 20.00 15.6% 20.87
16,07 25.00 19.64 13,39 18, 7%
16.28 1744 20.9)3 17.44 18,60
19.78 19.78 23.08 12.09 19,78
10.48 20.00 22.80 21.90 20,00
13.33 12.99 18,52 17.78 34,07
8.1% 1%.%6 13.%56 14,07 42.96
6.684 1.69 12.82 6,84 64,96
2.2% 8.99 11.2¢ 13.48 64,00
9.56 12.14 15.76 L3.198 46.51
.56 10.18 12.98 11.93 57.89
13.43 19.70 19.70 14.0) 26.07
1%.2% 19.15 22434 17.38 19,30
10.71 15.21 17.61 14.20 ELPY) |

24




TABLE 20. Percent Occurrence of the Windshear (knots) Between
1000mb (Near Surface) and 850mb (1500M) at Berlin,
- 1200 Hours GMT (1974-78, 1981).

0T 2 3105 6708 97711127014 GE 1S

|
) JANUARY 4.21 3.26 9.47 8.42 11.58 61.05
1 FESRUARY 4.9 9.90 14.05  19.80 17.82  32.67
i RARCH 2.78 10.19 17.99 19,44 18.52 31,48
f APRIL 10.43 15,65  23.48  16.52 16452 17.39
} nay .23 24.11 21,43 20.5¢ 13.39 14.29
T JUNE 10,47  19.77  18.60  19.77  16.28 15.12
; aLY 7.69  23.08 24,18 23.0° 6459  15.38
AVGUST Te82 16419 20.9%  25.71 15.24 14.29
SEPTENSER a.44 14,07 20,00  19.26  14.81  27.4l
0CTOSER 4.4¢ 13,33 14.80  17.04 17.064  33.33
NOVERSER 1.71 7.69  10.26  11.97 bed4  6l.5
OECEMSER 0.00 3.37 7.87  20.22 8.99  59.55
EALL 3.62 11.89  15.2%  16.2% 13.18 39.79
WINTER 3.16 632  10.880  lo.lé 12.98 30,53
SPRING €.57 1672 20,90  1a.81 16e12 20430
SUNRER 0.51 19.50  21.28 23,05 12.77 164.59

ANNUAL 5.3 131.3% 17.07 18.33 1l.81 31.31




TABLE 21. Percent Occurrence of the Windshear (knots) Between

Surface and 700mb (3000M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

o Y0 2 308 6 Tos 9 7T0 1112 70 14 C¥® 15

JANUARY 1.08 0.00 3.16 7.37 7.37  81.uS
FEBPUARY 1.98 6.93 9.90  10.89  15.84 54,46
RARCH <93 3470 5.56 8.31 12.96  68.52
APRIL 2.61 5.22  16.52  16.52 9.57  49.57
MAY 4e46 6425  10.71  20.5¢ 16,07  4l.v6
JUNE 4065 9430 19477 3047 16428  39.53
JuLy .30 8.79  15.38  15.33  15.38  4l.76
AUGUST 3.81 476 16419  13.33 19,05  42.86
: SEPTEMBER o746 5.19 10437 14.81  11.85  57.04 |
| OCTO9ER 3.70 T.41 6.67 10437  10.37  6l.s8
NOYEMSER 0.00 427 7.69 bods  llell 70405
DECEMBER 0.00 2.2% 1.12 5.62  10.11  80.99
FALL 1.5% 5.69 8427 1015 1l.11 62653 °
WINTER 1.05 3.16 4,91 8.07  11.23  71l.58
SPRING 2,69 5.07 11,04 15.22  12.84 53,13 )
SUNNER 3.90 7445 17402 13412 17.02  #l.49
ANNUAL 2.2% $.35 10,16  11.87  12.88  57.49
26
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TABLE 22.

JANUARY
FEBRUARY
RARCH
ArRIL
nay

JUNE
JuLy
AUGUST
SEPTERBER
OCTORER
NOVEMNSER
DECENBER
FALL
WINTER
SPRING
SUMNER

ANNUAL

Percent Occurrence of the Windshear (knots) Between
1000mb (Near Surface) and 700mb (3000M) at Berlin,
1200 Hours GMT (1974-78, 1981),

9 T0 2

1.05
2.97
0.00

«87
S5.36

4.65

3Y0S

6 10 8

4.21
10.97
6.48
14.7%
14.29
23.26
19.79
17.1%
T.41
Te4l
5.9%8
2.2%
6.98
576
11.94

19.086

10.36

9 10O L1 12 YO 14 GE% 15

737 Be42 1789
L0.4879 17.82 §2.48
9.26 12.06¢ 05.74
18.25 10.43 47.03
16906 18.75 38,39
10.47 16.28 36,95
15.33 15.38 36626
14,27 22.86 35,24
17.73 13.33 51639
13.13 9.63 57.0%
855 12.8¢ 66.67
10.11 10.12 T4eld
L3.44 11,89 50.14
Qe47 12.28 67.72
14.93 13.73 5045
13.48 lBe 44 35.42
12.9% 1L3.89 53437
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TABLE 23.

JANUARY
FEBRUARY
MARCH
APRIL
NAY

JUNE
JuLy
AUGUST
SEPTENBE®
OCTOBER
NOVEMBER
DECEMBER
FALL
WINTER
SPRING
SuUnAnER

ANNUAL

L’f:"‘l"‘"\"?v"’o Tl

NYONGOGAG
e M

070 2

632
9.90
9.26
8.70
9.82
11.63
13.19
12.38
11.11
14,81
4.27
5.62
10.34
7.37
9.2%
12.41
9.8%

"“-, l"f-" .

371059

17.49
19,80
22,22
24.35
29,46
33.72
31.37
29.52
2%.19
22.22
29.91
23.60
2%.5%
20.35
25.37
31.%6
25.68

6119

9 T3 L1 12 TO 14

15.79
21,78
20.37
19.13
25.00
16,28
18,08
12.38
14,07
14,37
16.24
14461
14,73
L7.54
21.49
15.60

17.30

10.%3
10.49
Tebl
13.0+4
11.61
&.65
Se4%
.62
14,07
11.85
12.82
10.12
12.92
10.53
10.75
6.03

10.32

Percent Occurrence of the Windshear (knots) Between
850mb (1500M) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).
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TABLE 24.

JANUARY
FEBRUARY
NARCH
APRIL
RAY

JUNE
JuLY
AUGUST
SEPTEMBER
OCTOBER
NOYEMBER
DECEMBER
FALL
WINTER
SPRING
SUMNER

ANNUAL

Percent Occurrence of the Windshear (knots) Between
700mb (3000M) and 500mb (5500M) at Berlin, 1200 Hours

GMT (1974-78, 1981).

o2

37059

& I0 8

29

9 TO 11 12 YU 14

4.21

GE 15

90.53
T76e24
86.11
The52
64.2"
55481
64,04
b4 76
8le4s
74.31
82.25
33,36
79.33
86e42
7552
62.26

76011




JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JuLy
AUGUST
SEPTEM3ER
OCTQOB%ER
NOVEMBER
DECEMBER
FALL
WINTER
SPRING
SUNMER

ANNUAL

0 T0 2

0.00

«99

Q.00

1.29

3 T0 9

6 70 3

2.11
5.94
2.78
6.96
2.68
9.30
9.39
T.62
.44
276
4.27
0.00
3.88
Z.81
4.1%8

8.87

9 T LL 12 TO 14

597

9.93

bebt

CE 15
520 89,47
6.93 Thel4
4.63 87.04
522 T77.36
15.13 66.07
1%5.12 54.65
10.39 64494
13.33 61.90
10.37 78452
9.6 7407
634 22.91
2.25 g%.%1
9.04 78.29
he91 Bbe &7
8.306 7¢.72
13.12 60.054
8484 75.L7

".":‘(ii‘

TABLE 25. Percent Occurrence of the Windshear (knots) Between
250mb (1500M) and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).
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TABLE 26.

JANUARY
FEBRUARY
NARCH
APRIL
MAY

JUNE
JuLy
AUGUST
SEPTEMBER
OCYGBER
NOVEMBER
DECEMBER
FALL
WINTER
SPRING
SUMMER

ANNUAL

Percent Occurrence of the Windshear (knots) Between

1000mb (Near Surface) and 500mb (5500M) at Berlin,
1200 Hours GMT (1974-78, 1981).

o 7o 2

1.05
1.96
0.00
4.35

«39
0.00
8.79
3.01
2422
l.48
4427
0.00
2558
1405
1.79
4420

2440

31053

6 108
526 5259
10.%9 5.94
6.48 12.04
6.96 Ye22
11.61 17.8b6
22.09 19.77
12.09 12.09
12.38 17.14
Tebl 10.37
14,81 10.37
8.55 10429
4449 11.24
10.34 10.34
7.02 .37
8.36 1l.6%
15.29% 10.31
10.16 11.33
31
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9 T3 11 L2 TU 14

11.58

L4.85
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B W A PR
NSNS VYIS VT T

GE 15

67.37
61.39
66407
66429
50.,u0
32,55
42.86
43,81
$9.20
57.04
64.%6
€l1.20
60.21
6l.51
6090
40eV7

5671

-
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TABLE 27. Percent Occurrence of the Windshear (knots) Between
Surface and 500mb (5500M) at Berlin, 1200 Hours -
GMT (1974-78, 198%).

0 T0 2 3135 6 10 9 9 13 11 12 T0 14 GE 15

JANUARY 4.2l 11.58 18,95 9.4 15.79  40.20
4 FEBRUARY 2.97  11.88 15,84 22,77  13.86  32.07
' MARCH 4.63 9.26  16.67  14.31 19.44  35.19
APRIL 7.43 14.78 10,47 20.97  11.30  34.78
nAY 9.8,  16.07 17.86  17.86 8.3 79440
JUNE 8.14 30,23 27.91  15.12 9.30 9.30
Juey 16.43  20.38 15.48  23.0¢ 9.89  13.19
AUGUST 12.38  20.35  20.95  13.33 17,16 15.24
SEPTEMBER 3.70 17.78 19.26  22.22 9.63  27.41
0CTOBER 4.44  15.56  17.04 19.26 16030  27.41
NDVEM3IER 2.56  15.38 13.68 18,39 11.97  37.61
DECEMBER 1.12 899 22,47 15,72 12.36  139.33
FALL 3.62 16,289 16.99  2C.1o 12406 30449 -
WINTER 2,81 10,98 18.95  16.14 16,04 37,19
SPRING 7.40 13,43 14.93 17.91 13.13 23.13 ’
SUMNER 12.41 23,76 21.63 17.92 12.41 12.77
ANNUAL 6.30 15,94 17.8¢  18.02 12,03 28.73%
!'
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TABLE 28. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between Surface and
- 850mb (1500M) at Berlin, 1200 Hours GMT (1974-78,
1981).

SOTH PEFC 9014 PERC 95TH PEFC 97,3 PEPC G9TH PELL

JANUAFY 17.% Tee5 15.0 3% 0.y
FEBRUARY 10.9 2442 21.0 2.9 32.0
RARCH 11.0 25.0 274 39.) YN
APRIL 7.5 16.0 18,3 20.1 24.5
nay 7.0 14e2 1.2 19.4 Shoe
JUNE 6.0 14.0 18.6 20.% 26.3
JuLy 6.0 17.9 17.0 20.3 21,0
LYGUST 9.0 15.% 15.2 20,8 21.0
TEPTEMAES 1.0 2449 21.0 3.4 34l
uCTOBER 11.C 2245 L3 T 24,9 39.4
HCYEMBF D 17.¢ 2740 1.0 Iley 24,0
"ECEMBER 1t.0 218 17,0 3349 4240
) WINTER 16,0 27.90 372.0 7.1 4ZeU
SPRING t.C 18.9 21,8 2540 Jb.4
SUMMER 8.0 1hed 150 20,0 2404
FALL 1240 24.0 280 .0 Ih.3
ANNUAL 10.0 23.9 27,0 319 7.1

33




TABLE 29.

JANUARY
FEBRUARY
MARCH
APPIL
MAY

JUNE

JULY
AUGUST
SEPTEMAER
JCTUBER
NOVENNER
VECE HAER
JINTER
SPRING
SuMME S
FALL

ANYUAL

50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between 1000mb

éaear Surface) and 850mb (1500M) at Berlin, 1200 Hours
T (1974-78, 1981).

€OTH PERC 90IM PERC 95TH PERC 97.3 PERC 99TH PERC

1%.5
q.o

10.0

10.0

b.o

26.0
20.1
22.2
14.5
14.0
13.0
15.1
12.5
20493
20.9%
24.0
27.0
2640
16.0
13.2
21.0

21l.0

32.0
24,0
25.8
19.0
16,
17.3
17.0
16.0
24.0
25.0
27.2
35.0
32.0
20.9
17.0
27.0

25.0

34
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37.0 37.0
29%.4 32.0
3%.) 40.0
29.1 23.2
L8.0 1h.4
20.1 26.0
18.3 19.0
17.4 0.0
21.3 32.3
3l.1 35
30.0 33.2
3d. ! 42.0
3%5.3 40.3
24.0 IS5.4
18.0 2Ce7
2%.3 3.1
28.2 3%.9
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TABLE 30. 50, 90, 95, 97.5, and 99th Percentile Values of the
Difference in Windspeed (knots) Between Surface and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981),

SQTH PERC 90TH ®€RC 9STH PERC 97,5 2EEC 99TH PERC

JEHUALRY 19.G 3%.5 19,9 4%.5 “gal
FIzCualy 12.0 28.1 30.°0 Jdeo 1¢.0
nARCH 1%.0 2740 J4.2 13.2 “n.0
APR]IL 10.5 3.0 2%.5 2.0 3lec
Y 9.8 20.0 22.9 21.2 2% .4
FRHTS .3 20.5 27.9 2%.6 13,7
HUR 10.9 21.1 23.5 29.13 1.2
ALGUCIT 12.2 17.5 25.2 27.C .0
SEPTEMIES 1 .¢ 31l.0 13.0 «l.f t6.0
JCTCBEF 15.C 22,5 3Z2.3 38 Gage
NOVEMRER 12.5 34,0 33.2 +0.0 LT
JEZEMGER 18.3 313.0 hl.7? buy 7 LTed
«INTER 16.0 13.¢C 36.3 43.2 w70
SFRING 11.0 24,0 7.0 1.+ 33.4
StyMms? 1C.C 21,2 2642 28.0 0.4
FAL. 15.0 32.0 35¢ ¢ ©0,¢ 4441
AMNYAL 13.0 22,0 13.0 39.0 “4,0
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TABLE 31.

JANUARY
FEBRUARY
MARCH
APRIYL
HAY

JUNE
JuLYy
AUGUST
SEPTEMIER
OCTOBeR
NOVEMBER
DECEMBER
MINTER
SPRING
SUMMER

FALL

ANNULAL

50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 1000mb
(Near Surface) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).

S50TH PFRC F0TH PERC 95TH PERC 7.3 PERC 99TH PEAL

17.0 3%5.0 37.0 *9%.9 8.0
11.0 2%.1 29.0 32.9 J3.v
13.0 26.0 2.4 340 43.0
9.0 23.0 24,3 28.0 3.1
8.0 20.0 21.4 23.0 2401
7.0 19.6 26,3 28,95 Jl.7
9.0 20.1 22.5% 2%.06 JV.0
10.0 16.5 22,0 23.0 25.0
11.0 26.% 32.0 EL PR ha.l
13.5% 259 32.0 3sel 38.0
16.0 32.0 37.2 Iv.0 42.4
16.0 3l 40,5 4402 45,2
14.% 30.0 36.1) 4l.o 47.0
lv.0 2%.0 253 30.8 Ibes
9.0 19.0 23.0 27.0 30.0
13.0 29.3 34,0 3.0 40,0
11.5 26.9 32.0 36.0 “0,.1




TABLE 32. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 850mb (1500M)
and 700mb (3000M) at Berlin, 1200 Hours GMT (1974-78, 1981),

SOTH PEXC 79TH P€RC 95T PEIC 97.5 PERC 99TH PEXC

1 JANUARY £.0 11,5 L4e2 18.4 19.0 :
FEERUARY 4.5 1l.1 12.3 12.0 13.0
: MARCH 5.0 12.9 16.0 17.3 2440
APRIL 4.0 10.5 12.3 L4e3 17.2 ]
| NAY 3.0 10.0 1.4 13.0 141
JUNE 2.9 1049 10.3 11.3 12.2
JuLy 440 9e1 19.5 12.0 1.9
AUGUST 3.5 9.5 12.0 13.0 1.0
SEPTEMBER 4.5 12.0 13.0 Léos le.l
| OCTOBER 4.0 11.5 14.0 18.4 20.4
NQVEMBER 5.0 12.9 1442 16.0 20.8
DECEMEER 8.0 109 12.9 1542 1642
VINTER 4.0 11.9 13.0 15.1 19.4
] SPRING 4.0 41.0 12.0 1640 18.7
] SUNNER 3.0 10.9 1.0 12.3 13.2
FALL 5.0 1242 14.0 17.3 19.1
ANNUAL 4,0 11.0 12.9 13.0 18.0
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TABLE 33.

JENUARY
FERRUARY
AARCH
aPRIL
naYy

JUNE
JuLY
AUGUST
SEPTENBER
OCTO8ER
NOVENBER
OECEMBER
WINTER
SPRING
SUNNER
FALL

ANNUAL

50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 700mb (3000M)
and 500mb (5500M) at Berlin, 1200 Hours GMT (1974-78,

1981),

SOTH PERC 90TH PERC 9%7H PERC 97.3 PERC 99TH PERC

9.3 219
9.0 21.3
8.0 19.2
8.t 26.9
6.0 20.0
«,0 10.0
5.0 12.0
S« 12.°2
8.0 19.3
7.5 22.9
9.0 22.9
€.0 19.0
9,3 21.0
8.0 1.0
el 13.0
8.0 1.0
7.8 éC.0
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26,2
26.0
22,2
32.0
21.4
15.2

14,5

26,2
15.0
28.0

2%.0

30.3
32.3
2640
YY)
2%5.4
20.2
18.3
17.4
3s.0
36,0
29.0
25.5
29.0
32.9
18.9
10.7

29.0

33.0
39.0
36.0
4%5.2
28,6
21l.13
19.0
25.0
%G.0

3%5.8

|
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TABLE 34.

JANUARY
tFINUARY
YARCH
APRIL
mAY

JUtt
JULY
AUGUST
CEPTEMRLR
HCTU3ER
NOYEMABER
JECLMBER
wlNTlR
SPPING
SUMMER
FALL

ANNUAL

50, 90, 95, $7.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between 850mb (1500M)
and 500mb (5500M) at Berlin, 1200 Hours GMT (1974-78,

1981).

SO0t PERC
13,5
12e%
14.0
12.0

10.0

13.0
11.5
13.0

ll.S

11.0

.o

POTH PERC I5TH PIKL 92,95 PERC 99T PERC

3l.0 365 43.9 47.0
28,2 J3.0 IVed 45.0
28,0 LR PR 9.6 41.0
1.5 41.3 4.1 505
27.2 30.4 32 38.5
17.4 246 292 0.0
19.1 22.9 2h43 27.0
20.0 24,2 27.4 13.0
30.9 4.0 1en 4d.8
2%.5 37.5 f4.4 “bes
31.) J7.¢ “l1.0 42.7
23.0 28.5 30.7 4.8
2R,.5 33.12 wlal 47.3
29.0 14.0 4le¢ b7.4
20.9 24.0 27.Y 0.5
3%0.3 37.0 41.0 45.1
28.0 34.0Q 40.2 45.0
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TABLE 35.

JANUARY
FEBRUARY
MAKCH
APRIL
MAY

JUNE
JUuLY
AUGUSY
SFPTEMBFKR
0CTOBEP
NOQVEMIER
VECEMBER
WINTER
SPRING
SumMER
FALL

ANNUAL

Lot L (o,

50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between 1000mb

(Near Surface) and 500mb (5500M) at Berlin, 1200
Hours GMT (1974-78, 1981).

SOTH PERC 9IIH PL2C 9STH PERC 7.5 PERC 39TH PLRL

2045 49,0 $6.0
19.% 40.1 45.0
2l.n 4l.9 50.4
17.0 41.5 49.0
14.0 31,4 36.0
10.0 2he2 42.6
13.5 2%.1 34.5
13.¢ 21.% 35.0
18,9 45.5 51.0
18,0 44.0 54.5
24.C 5leb 58.2
24,5 42,0 S48
25.0 45.0 53.0
18,0 38,0 46,0
13,2 28,9 3%.2
20.¢C 4640 55,0
15.C 4.0 49,0
40
A ;rfo'“;(.*tu.*:z.ﬂ:

62.9
49.0
93.3
%3.1
41.2
4240
43.6
3%.0
5540
60.4
809
6.2
574
23.9
43.9
5979

59540

- -" AT R
....‘

6640
53.0
She 0
69,2
4R .6
464
45,0
4C.0
SGe7
62e4
hl.2
hle.?
h5ed
562

46,0

'(" 13 A‘.l' .
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TABLE 36. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between Surface and
) 500mb (5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

GOTH PERC 9OTY PERC 95TH PERC V1.5 PEEC S4TH PFRL

JAKALY Zhe0 S5te5 3642 06,9 tbhat
+ERRUARY 8262 4l,1 45,0 5)e0 Y10
RAFCH 2340 4246 5160 54.1 £5.0
APRIL 1] 92.5 52.0 53es 70,2
HAY 14,2 36,2 38.0 13,3 5C.4
JutiE 11.90 274 9.5 @7.2 4,3
JuLy 15.0 0.1 36.9 LL IS 47,0
AUCUST 14.9 29.0 25,% EX Nt 41,0
SEPTLMuLY 19.% 47.0 53.0 5544 5.1
acTnNut 0.2 4640 59.0 bl.o [ s
NOYERT" D 2.7 5560 9,3 [ ] G4.u
uECE M2 27.9 206e0 599 viel L2,
niNTZR PV 47.0 3542 R (5,0
SPeiug 19.¢C 19,9 7.8 53.9 (Y3
. SUNMER ta.C 29,0 37.1 1440 48,.C
FaLL 2260 43.9 She b 61,9 64,0
- ANKUAL 207 43.0 S5ie0 57.0 hl.1
A

SR
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TABLE 37. SQ, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
Surface and 850mb (1500M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

50T PERC 99T4 PEQC 9STH PERC 77.9 PERC 99TH PERC

JANUARY 35.0 80,0 111.2 12%.3 135.0
FEACIARY 35.9 190.5 150.0 16744 170.0
AARCH 30.0 70,0 8%.0 89.5 110.0
APR L 20.0 625 115.0 145.0 16645
MAY 25.0 42.0 117.0 135.9 143.0
JUNE 20.0C 86.9 118.0 150.13 154.5
JuLy 2%5.0 6540 772 8945 115.0
AUGUST 20.0 7C.0 91.) 10l.? 130.0
SEPTLEMUYER 22+ 9 92,5 112.9% 145.9 176.8
DCINbH= 30.0 82.5 120.0 136.9 153.9
HOVLMJER 30.7 79.9 90.0 110.0 153.4
DECEHBER 35.0 BC.Y 100.0 109.0 167.2
winNTCR 5.9 7.5 1250 150.0 16%.98
SPRING 25.0 75.0 110.0 135.0 155.3
SUMMER 20.0 75490 925.0 115.0 141.8
FALL 0.0 76.5 11049 135.0 152.56
A%NUAL 30.0 89.0 110.9 135.9 160.0 .
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TABLE 38. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 1000mb
(Near Surface) and 850mb (1500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

SOTH FEPC F0TH PERC I5TH PEKC 97.% PERC 99Tw PEA

Javuaey 32.5 79.0 5.3 105.5 115.9
FEIRUARY 5.0 35.5 12540 140.0 15¢.0
AACCH 25,0 6540 80.0 3445 110.9
APPIL 20.0 50.0 108.3 149.6 166.5
wAY 20.0 9149 105.9 121.9 12643
JUNE 26.0 79.0 10L.5 123.0 1449
suLy 22.5 60.5 7.2 96.9 115.¢
AUGUST 20.¢ 57.5 22.5 97.5 125.0
SEPTEMBER 25.0 2049 119.0 123.3 162.0
UCTURER 25.0 75.0 92.9 12t.9 160,
HOVE yaER 30.9 60.0 75.7 95.9 127.5
DECEH4EL 35.0 79.0 .0 119.1 14%.3
WINTES 5.0 80.0 103.0 125.3 1455
SPRLMG 25.0 70.0 105.0 125.0 161.3
sumuca 20.9 6649 0.0 119.0 13%.7
FALL 25,0 70.0 M. 12049 13,7
i annuaAL 2.0 9.9 9%,¢ 120.0 140,v
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TABLE 39.

JANUARY
FEBRUARY
RARCH
APRIL
RAY

JUNE
JULY
AUGUST
SEPTEMBER
OCTCRER
NGVEAMBEP
DEZCEM3ER
WINTER
SPRIKG
SUMMER
FALL

ANNY AL

50, 90, 95,

97.5, and 99th Percentile Values of the
D1fferences jn Wind Direction (Degrees) Between

Surface and 700mb (3000M) at Berlin,

GMT (1974-78,

1981).

1200 Hours

SCTH PERC 90TH PERC 95TH PERC 97.5 PERC 99TH PERC

4%.3

31%.3
35.C

35.9

107.5
122.8
120.0
L32.%
131.0
122.9

90.0

44

151.2
l4%.0
127.0
135.0

149,2

166.9
169.2
144340
lel.d
1870
155.2
137.2
lLa7.%
163.3
15%.8
15C.0
141.1
165.0
L61.9
150.¢C
1L60.0

16c.0

170.9
120.0
160.9
17C.8

130.0

-, ; W
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TABLE 40. 50, 90, 95, 97.5, and 99th Percentile Values of the

: Differences in Wind Direction (Degrees) Between 1000mb
o (Near Surface) and 700mb (3000M) at Berlin, 1200 Hours
i GMT (1974-78, 1981).
¥
L
[ 1
a SOTH PEFS I0TH PEPC 9STH PERC 97.3 PERC 9GTH PERC
[
-f JANUARY 40.9 199.0 122.5 143.3 150.0
1]
[}
;» FEBRUARY 4%.0 100.2 14040 15442 12C.0
i
]

MARCH 35.0 115.0 132.0 15549 lebeC
A}
ﬁ APRIL 15,0 122.5 15%.) 10546 179.¢
8y

HAY 35.0 129.9 149.¢ 16547 18240
é JUNE 15,0 121.9 141.5 150.0 150.0
1Y
KX

JuLY 3040 85.5 117.3 13542 135.0
;5 AUGUST 35.0 90.0 128,38 15549 175.0
thy
:& SEPTEMIER 35.0 135.9 156.3 179.9 176,82
U
:: UCTNSE? 35.0 107.5 121.2 153.3 16044
it

NOYENSER 30.0 81.5 100,8 155.0 17549
-

DFCEMYER 40.9 90,9 129.5 139.4 152.2
e WINTER 46.0 100.2 131.3 150.0 170.9
3
f‘ YPRING 25.C 120.0 1512 165.0 171.8
’ Sywsgp 15,0 97,9 130.5 150, 165.9
:' FALL 35.0 106.5 16540 161.6 170.7
by
1, ANNUAL 35.0 11042 140.0 150.0 170.0
10
"‘
[
. #
o
o
A8,
+¢
l':
l: f
)
3
2
b 45
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TABLE 41. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 850mb -
(1500M) and 700mb (3000M) at Berlin, 1200 Hours GMT
(1974-78, 1981),
€0TH PERC 90TH PERC 95TH PERC 97.% PERC 99TH PEAC
JANUARY 15.3 45.0 62.9 37.¢ 100.0
FEIRUARY €. 70.0 75.9 97.¢ 120.0
MARCH 15.2 70.3 88.9 11%.9 145.0
APRIL 15.0 65.9 91.2 122.5 147.3
ney 2C.0 7%.0 8%.0 98.3 1e1.8
JUNE 1%.2 60.0 98.9 116.8 127.8
JuLy 10.2 40.5 6549 77.3 85.0
AUGUST 15.2 s=.3 08.2 1:1.9 120.0
SEPTEMBER 15.9 67.5 101.3 14543 162.0
GCTGBER s.C 02.9 68.3 93.4 105.9
NOVEREER 10.9 3.t 60.0 65.3 91.1
DECEMRER 10.2 e5.9 65.2 7449 91.6
WINTER 100 £5.9 71.1 9.0 108.9
SPRING 15.9 7S.0 6.2 116.9 148.5
SUMMER 15.8 55,0 75.0 110.0 166498
FALL 1C.3 46.5 TE.8 L01.5 145.C
ANNUAL 15.0 60.0 9.0 105.0 14%.0
46
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TABLE 42. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
700mb (3000M) and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981),

50TH PEIC 9CTH PEIC 997w PERC 97.3 PEAC 99TH PESC

JANUARY 10.2 37.5 @343 7643 80.2

FE3RUARY 15.0 70.5 8%.9 97.4 10%.0

| MARCH 12.0 41.3 640 Thed 145.0
APRIL 1.0 5745 68.3 9L.3 116.%

MAY 15.0 5l.0 68.0 95.3 129.8

JUNE 1.9 87«0 119.% 238.9 1562

JuLy 10.2 3549 50.0 101.9 120.C

AUGUST S0 “5.0 7C.0 8%.5 110.0

SEPTEMZER 12.° £0.3 575 9% .2 110.2

OCTOBE= 10.9 802 65.0 101.3 151.3

NOVEMBE= 10.2 3643 hGe7 8c.0 120.C

DECEMBER 10.0 @543 62.3 0Gal 743

WINTER 10.3 50.2 713 8.0 100.2

SFRING 1%.3 5Q.0 663 9.3 132.°

. SUMMER 1042 458 71.0 1i35.3 1S3e0
ALl 10.0 530 Se 94,9 13C.3

ARNUAL 1C.0 50.0 7043 GEed 130.2
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TABLE 43. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 850mb
(1500M) and 500mb (5500M) at Berlin, 1200 Hours GMT
(1974-78, 1981),

SOTH PERC 9J90TH PERC 9S5TH PERC 97.% PSAC 99T PERC

JANUARY 2%.9 67.5 90,0 131.3 135.0
£2BRUARY 32,5 111.9 145.0 152.4 165.0
MARCH 2%.0 3540 161,0 161.59 165.0
aPRIL 20,0 12042 137.5 15609 170.9
A ; 2%.0 12149 1%50.0 151.7 170.06
JUNE 30.0 121.0 188.0 159.8 170.7
JuLy 20.0 7%.3 93.¢ 15444 15C.0
AUSUST 25.0 90.0 126.3 14205 16040
SEPTEMBER 25.0 92,5 11,3 lele? 17¢.3
OCTOBER 22.% 110.0 115.0 140, 148.5
HOVEHRER 20.0 59,0 106.5 120.0 166,7
VECENBER 2040 7%.0 87.3 128.¢ 141.7
wINTER 2%.0 9.0 12643 14545 198.%
SPRING Ic.0 115.9 146, 16179 17C.0
' YUMMER 2%.C 9.0 135.0 155.0 16547
E FALL 29.0 #5.3 115.0 140.0 15641
i ANNUAL 242 100,90 132.0 151.1 165.0
\
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TABLE 44.

JANUARY
Feljuacy
MARCH
APRIL
HAY

JUNE
JuULY
AUGUST
SEPTENYER
UCTU4E?
NOVEMIEQ
JFCEMBER
“INTER
FPRTNS
sUMsER
FILL

ANHUAL

50, 90, 95, 97.5, and 99th Percentile Values of the

Differences in Wind Direction (Degrees) Between 1000mb
(Near Surface) and 500mb (5500M) at Berlin, 1200 Hours

GMT (1974-78, 1981).

SOTH PEKC 90TH PERR 95TH PERC 77.% PERC 99TH PERL

50.0

hsl.0

65.0
In.C
4245

40,0

45,0
LTHAN
SQ0.0
4CL.U

40.0

45,1

122.5
14000
135.9
142.5
151.0
152.0
12042
120.0
L4245
127.5
111.5
115.0
135.9
1450
140.0
125.0

13540

159.0
150.0
1L70.0
16245
16540
170.9
14742
151.3
195.0
150.0
127.13
147,2
150.0
165.0
15549
151.3

155.0

49

AN, S L A

160.0
152.1
17645
170.9
L70.C
175.8
| PR
161.9
lbl.9

166.%

L70.0
L71.9
17%.0
165.9

17C.v

170.0
170eU
1%0.

175.0
175.6
180.0
170,90
165.C
16646
17648
L71.7
175.6
175.0C
180.0
180.0
170.0

17%.0
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LJA‘A!L!;!L!L!L!L-L4~f§'\.\{\




TABLE 45.

FER 7144
FERRUAY
MeRCH
aFrafL
Y

KIEiNY
JLLY
aayst
LPTLR 2
uCThotY
NOVERBEY
JECLMBER
wINTCR
SPRING
SUNMME2
raLL

ANNY AL

50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
Surface and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

SO1M PERC 90TH PERC 95TH PERC 37.5 PEKC $9TH PERC

S0. 7
70.C
£C.0
5040
50.C

6‘-’.0

5.
4C.C

45,0

137.5
135.2
149049
140.0
155.0
137.2
123.5
125.0
14003
139.90
116.5
l12¢.2
13543
152%.2
1439
139.9

140.0

50

165,0 173.0
145.0 17244
170.9 L75.3
1543 17549
165.0 lubed
170.9 173.0
t45.0 19944
150.0 158.3
15563 L6542
14647 170.¢
122.3 150.9
161.3 175.3
157.5 170
165.0 1759
160.5 1770
159%.0 160.0
160.0 173.0
SRR AN AN

170.0
1¢C.0
180.0
17%.8
17%.4
175,90
17%.0
165.0
17i.2
13040
1605
1:5.6
175.8
180.9
170.6
17C.0

175.0
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TABLE 46.

JAMUARY
FERRUARY
MAKRCH
apeiL
MAY

JUNE
JULY
AUGUST
SEPTCMACK
UCTOYER
NNYEMIER
QECENMUESR
WINTER
SPRINS
SUMMER
FALL

ANNUAL

SQ, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 850mb (1500M)

at Berlin, 1200 Hours GMT (1974-78, 1981),

SOTH PERC 90TH PER. 99TH PERL 7.5 PEOC 99TH PERC

2c.8
13.9
13.90

10.2

11.0
12.0
13.4
19.1
2lec
16.54
10.7
1C.0
14,0

12.3

Il

13.2
18.7

1756

262

51

1462
29.4
318
217
16.4

2047

29.1

94,2
Jl.5
37.8
23e?
20.0
2440
24.0
23.Y
32.3
33.5
3In.5
46.1
43,2
390.90
23.7

35.0

46,1
4040
46.58
29.6

23.1

3t.0
25.8
40.0

42.3
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TABLE 47.

JANUARY
EBRUARY
ALRCH
APRIL
NAY

JUNE
JULY
AtGuUST
SCPTEM2ER
uCT08LK
NOVEMSER
JECENBER
NINTER
SPRING
YUMHMER
AL

ANMYU 2L

50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 850mb
(1500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

5CTi1 FEXC 90TH PERC 95T PERC 97.5 PERC 99TH PEKC

19. 7 294
11.8 25.8
1t.9 2440
9.0 17.9
6.2 15.5
e.2 16.7
8. 17.7
9.2 169
1len 23.4
1241 240
17.7 2T.6
19,6 3l.6
15.¢ 22.5
8.7 L8es
T lGat
12.9 25.4
11.2 4.6

52

35.0
2.3
30.2
21.32
13.0
19.1
20,8
1€.9
27.3
28,5
3IC. s
43,5

Jaol

44,9
3l
37.4
24.1
13.7
22.1
24.0
20,3
Ile7
35.4
13.¢2

“4e3

32.8

4601
LC.S
4845
27.8
21.3
2642
2442
23.6
36.3
407
37.%
46.0
4.5
37.0
24.0
37.6

qUe?
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TABLE 48. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 700mh (3000M)
. at Berlin, 1200 Hours GMT (1974-78, 1981),

SO0TH PERC 79TH PERC IS5TH PSRC 7.5 PLAC YOTH PER(

JANUARY 241 LY P 44.7 Shew 56,9

FEBRUARY 15.8 .4 36.6 3549 an .6

MARCH 1t.? 1.6 39.7 42.0 48,0

APRIL 1.2 27,2 Jo.1 31.9 35.9

1Ay 12.7 23.4 25.6 dTeb PO

JUNE 12,7 25.7 29,8 2.1 2349

B JULY 13.1 2444 29,4 11.% 14,4
AUGUST 12,8 2.2 2740 2R.7 32.1

j SEPTEMSER 16,4 331 37.9 2o “5,0
i JCTARER 17.4 ER Y 37.% LR “3.7
? HCYEMBER 21.2 37.4 40,2 424 “8.1
JFCEMSER 21.7 908 “2,9 S0, S1.3

CINTER 2C. 3 6.9 4240 9f.L €4.6

LVELUG 1%.3 27.3 3l.2 B 4z.0

AVLET 13.1 25.1 2¢.8 3.2 ia.€

FALL 17.7 Ja,S 19,4 .7 ‘Lot

LHNUAL l6.4 32.1 17.3 4led 4nel




TABLE 49.

JAHUAFRY
rE2RUAY
110Cif
APRIL
nayY
JUNE
JULY
AUCUST
SEPTENBER
gcrasee
NOYEMUEZR
DECENZER
HINTER
SPRING
SUMALR
FaLl

ANNUAL

50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981),

50T FERC GOTH PERC 95TH PESC 7.5 PERC 99TH PENRC
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laual

15.6
17.1

19,3

3%.:2
39%.7
jl.l

eile2
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27.4
23.2
33.0

30.9
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2663
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2Re
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31.C
27.1
33.4
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56.4%
3543
4045

91.9
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4242
5062
50.1
37.0
319
4043

40.0
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33.1
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27.3
46.3
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46.u
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TABLE 50. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 850mb (1500M) and 700mb
. (3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

SQTH PERS 90TH PEFC 95TH PERC 97.5 P£3C 99TH PEXC

JARUARY 8.8 19.2 22.3 27.3 27 b
FZ2RULRY 8.° 1.2 17.8 2l.° 2440
MARCH 8.9 13.2 20.8 22.1 28.2
aperIl T.7 1.6 17.2 17.9 2C.3
=AY Te2 La.3 16.9 2l.L 244°%
JUNE 8.2 ll.6 L4a7 lead ) R
dUl Sed 12.3 1.2 17.2 15.9
AUGUST 6.5 12.2 16.3 7.2 18.2
SEPTEM3ER EaQd 15.2 l9.4 22.7 2.7
SCTTsER 7.5 lb.1 13.7 22.3 25.1
NCVYEMBER Teb l4.8 128.9 20.2 22e%
JelZmesER 7.3 1445 12.0 20.6 ¢Za7
WINTER Bal 172 20%.2 2441 275
SPRING 8.0 18.3 18.°¢ 2l.0 2S.c

ANRUAL Te€ 1%.7 18.°§ 2l.4 24.9
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50, 90, 95, 97.5,
Windshear (knots) Between 700mb (3000M) and 500mb

(5500M) at Berlin,
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TABLE 52.
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JuLy
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SEPTENYE
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UZCEMRER

WINTER
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SU=mre

FaLt

AHTU)LL

3I9.2

37.43

3345

3943

3440

2l.9

46.7
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©3.2

5C. 4
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Juu
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LX)
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79.93

“lo
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50.0

4445
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4)ef

17,

I~
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50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 850mb (1500M) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

50TH PEAC SOTA WFARG SSTH PEIC 47,5 PEAC I9TH PLRY
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TABLE 53.
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50, 90, 95, 97.5, and S9th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981),

50TH PERC 90TH PERC

311
2549
29.3
2448

18.7
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22.

)

236

30.0

3.0
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2440
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2443
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TABLE 54. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 500mb (5500M) at
} Berlin, 1200 Hours GMT (1974-78, 1981).

§0Tii PEFL 90TH 94RC I5TH PEFC 37.95 PLRC 39Td PURC

JAnalY 2240 $9.5 5962 7244 7.7
FECRUARY 2¢.3 +3e0 53e2 553 584
1ARCH 28.% 4l.0 544t Soe? SG,.5
LPRIL 24,3 “Ten 5302 h245 71.9
vay 15.1 1340 4hel 8002 54,7
JUNE 16 Jbel wheb 4643 47e6
JuLy 17.3 1.9 277 1442 4.3
AUGUST 1€.1 3444 39.2 4le3 4549
SEPTLMAER 3.8 1367 5342 5449 LY Iy
GCTOHER 2345 L T £7e3 03.9 hlot
HOYEMAER (de 3365 53,2 8249 &bed
JECENBER ite2 4544 65,2 7049 Tlet
WINTEP u.2 51.2 57ec oT7.1 Te.3
SPRING 21,2 4540 €0 57.17 70.0

. SUMAER 17.% 36.7 40.1 993 LT ]
CALL 254 S e STet 6l.2 h4,9
ANIUAL i~ 0 4bad 5247 36.7 w7.7
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